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Abstract
We compute some normalized structure constants in the η-deformed AdS5 × S5 in the
framework of the semiclassical approach. This is done for the cases when the “heavy”
string states are finite-size giant magnons carrying one angular momentum and for three
different choices of the “light” state: primary scalar operators, dilaton operator with nonzero
momentum, singlet scalar operators on higher string levels. Since the dual field theory is
still unknown, the results obtained here must be considered as conjectures or as predictions
from the string theory side.
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1 Introduction
The AdS/CFT duality [1]-[3] between string theories on curved space-times with Anti-de
Sitter subspaces and conformal field theories in different dimensions has been actively in-
vestigated in the last years. A lot of impressive progresses have been made in this field of
research based mainly on the integrability structures discovered on both sides of the corre-
spondence. The most studied example is the correspondence between type IIB string theory
on AdS5 × S5 target space and the N = 4 super Yang-Mills theory (SYM) in four space-
time dimensions. However, many other cases are also of interest, and have been investigated
intensively (for recent review on the AdS/CFT duality, see [4]).
Different classical string solutions play important role in checking and understanding the
AdS/CFT correspondence [5]. To establish relations with the dual gauge theory, one has
to take the semiclassical limit of large conserved charges [6]. An important example of such
string solution is the so called ”giant magnon” living in the Rt × S2 subspace of AdS5 × S5,
discovered by Hofman and Maldacena [7]. It gave a strong support for the conjectured all-
loop SU(2) spin chain, arising in the dual N = 4 SYM, and made it possible to get a deeper
insight in the AdS/CFT duality. Characteristic feature of this solution is that the string
energy E and the angular momentum J1 go to infinity, but the difference E − J1 remains
finite and it is related to the momentum of the magnon excitations in the dual spin chain
in N = 4 SYM. This string configuration have been extended to the case of dyonic giant
magnon, being solution for a string moving on Rt × S3 and having second nonzero angular
momentum J2 [8]. Further extension to Rt×S5 have been also worked out in [9]. It was also
shown there that such type of string solutions can be obtained by reduction of the string
dynamics to the Neumann-Rosochatius integrable system, by using a specific ansatz.
An interesting issue to solve is to find the finite-size effect, i.e. J1 large, but finite, related
to the wrapping interactions in the dual field theory [10]. For (dyonic) giant magnons living
in AdS5 × S5 this was done in [11, 12]. The corresponding string solutions, along with the
(leading) finite-size corrections to their dispersion relations have been found.
Another issue is to go beyond the spectral problem by computing different correlation
functions. For two-, three- and four-point correlators a lot of interesting results have been
obtained 1. Further investigations on the problem include the finite-size effects on some of
them[18]-[23].
Two years ago a new integrable deformation (η-deformation) of the AdS5 × S5 super-
string action has been discovered [24]2. The bosonic part of the superstring sigma model
Lagrangian on this η-deformed background was determined in [25]. From it one can extract
the background metric and B-field [29].
1The recent activity in computing the semiclassical correlation functions in the framework of the
AdS/CFT duality was initiated in [13]-[17].
2For the recent investigations related to this integrable deformation of AdS5 x S
5 see [25]-[45].
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The spectrum of a string moving on η-deformed AdS5×S5 was considered in [30]. This is
done by treating the corresponding worldsheet theory as integrable field theory. In particular,
it was found that the dispersion relation for the infinite-size giant magnons [7] on this
background, in the large string tension limit when g →∞ is given by
E =
2g
√
1 + η˜2
η˜
arcsinh
(
η˜ sin
p
2
)
, (1.1)
where η˜ is related to the deformation parameter η according to3
η˜ =
2η
1− η2 . (1.2)
The result (1.1) has been extended in [29] to the case of finite-size giant magnons. The
corresponding dispersion relation is given by
Es − J1 = 2g
√
1 + η˜2

1
η˜
arcsinh
(
η˜ sin
p
2
)
− (1 + η˜
2) sin3 p
2
4
√
1 + η˜2 sin2 p
2
ǫ

 , (1.3)
where
ǫ = 16 exp
[
−
(
J1
g
+
2
√
1 + η˜2
η˜
arcsinh
(
η˜ sin
p
2
))√ 1 + η˜2 sin2 p
2
(1 + η˜2) sin2 p
2
]
. (1.4)
Here we are going to obtain, from the string theory viewpoint, some semiclassical three-
point correlation functions in the η-deformed AdS5 × S5.
The paper is organized as follows. In Sec. 2 we describe the finite-size giant magnon
solution on the η-deformed AdS5×S5. In Sec. 3, we derive the exact semiclassical structure
constants for the case when the “heavy” string states are finite-size giant magnons, carrying
one angular momentum, for three different choices of the “light” state: primary scalar op-
erators, dilaton operator with nonzero momentum, singlet scalar operators on higher string
levels. Sec. 4 is devoted to our concluding remarks.
2 Giant magnons on η-deformed AdS5 × S5
Giant magnons live in the Rt × S2η subspace of the η-deformed AdS5 × S5. The background
seen by the string moving in the Rt × S2η subspace can be written as [29]
gtt = −1, gφ1φ1 = sin2 θ,
gθθ =
1
1 + η˜2 sin2 θ
. (2.1)
3We changed the notation κ in [30] to η˜ because we use κ for other purposes.
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By using a specific anzatz for the string embedding [9], one can find the following string
solution [29]4
χ(ξ) =
χηχp dn
2(x,m)
χp dn
2(x,m) + χη − χp
, (2.2)
φ1(τ, σ) = ω1τ +
1
η˜αω21(χη − 1)
√
(χη − χm)χp
× (2.3)
{[
β
(
κ2 + ω21(χη − 1)
) ]
F
(
arcsin
√
(χη − χm)(χp − χ)
(χp − χm)(χη − χ) , m
)
−(χη − χp)βκ
2
1− χp Π
(
arcsin
√
(χη − χm)(χp − χ)
(χp − χm)(χη − χ) ,−
(χη − 1)(χp − χm)
(1− χp)(χη − χm) , m
)}
.
Here χ = cos2 θ, where θ is the non-isometric angle on the deformed sphere S2η , while φ1
is the isometric angle on it. dn(x,m) is one of the Jacobi elliptic functions, F and Π are
the incomplete elliptic integrals of first and third kind.
x =
η˜αω1
√
(χη − χm)χp
α2 − β2 ξ,
m =
(χp − χm)χη
(χη − χm)χp ,
and χη > χp > χm are the roots of the equation dχ/dξ = 0.
Now, let us present the expressions for the conserved charges (the string energy Es and the
angular momentum J1) and also the worldsheet momentum p equal to the angular difference
∆φ1, since we are going to use it [29]:
Es =
T
η˜
(
1− β
2
α2
)
κ
ω1
∫ χp
χm
dχ√
(χη − χ)(χp − χ)(χ− χm)χ
, (2.4)
J1 =
T
η˜
[(
1− β
2κ2
α2ω21
)∫ χp
χm
dχ√
(χη − χ)(χp − χ)(χ− χm)χ
(2.5)
−
∫ χp
χm
χdχ√
(χη − χ)(χp − χ)(χ− χm)χ
]
,
4See [27] where it was shown that the bosonic spinning strings on the η-deformed AdS5xS
5 background
are naturally described as periodic solutions of a novel finite-dimensional integrable system which can be
viewed as a deformation of the Neumann model.
3
∆φ1 =
1
η˜
[
β
α
∫ χp
χm
dχ√
(χη − χ)(χp − χ)(χ− χm)χ
(2.6)
−βκ
2
αω21
∫ χp
χm
dχ
(1− χ)√(χη − χ)(χp − χ)(χ− χm)χ
]
.
Solving the integrals in (2.4)-(2.6) and introducing the notations
v = −β
α
, W =
κ2
ω21
, ǫ =
(χη − χp)χm
(χη − χm)χp , (2.7)
we finally obtain
Es =
2T
η˜
(1− v2)√W√
(χη − χm)χp
K(1− ǫ), (2.8)
J1 =
2T
η˜
√
(χη − χm)χp
[ (
1− v2W − χη
)
K(1− ǫ) (2.9)
+(χη − χp) Π
(
χp − χm
χη − χm , 1− ǫ
)]
,
∆φ1 =
2
η˜
√
(χη − χm)χp
× (2.10)
{
vW
(χη − 1)(1− χp)
[
(χη − χp) Π
(
−(χη − 1)(χp − χm)
(χη − χm)(1− χp) , 1− ǫ
)
−(1− χp) K(1− ǫ)
]
− v K(1− ǫ)
}
,
where K and Π are the complete elliptic integrals of first and third kind.
3 Semiclassical three-point correlation functions
It is known that the correlation functions of any conformal field theory can be determined
in principle in terms of the basic conformal data {∆i, Cijk}, where ∆i are the conformal
dimensions defined by the two-point correlation functions〈
O†i (x1)Oj(x2)
〉
=
C12δij
|x1 − x2|2∆i
4
and Cijk are the structure constants in the operator product expansion
〈Oi(x1)Oj(x2)Ok(x3)〉 = Cijk|x1 − x2|∆1+∆2−∆3|x1 − x3|∆1+∆3−∆2|x2 − x3|∆2+∆3−∆1 .
Therefore, the determination of the initial conformal data for a given conformal field theory
is the most important step in the conformal bootstrap approach.
The three-point functions of two “heavy” operators and a “light” operator can be approx-
imated by a supergravity vertex operator evaluated at the “heavy” classical string configu-
ration [17, 46]:
〈VH(x1)VH(x2)VL(x3)〉 = VL(x3)classical.
For |x1| = |x2| = 1, x3 = 0, the correlation function reduces to
〈VH(x1)VH(x2)VL(0)〉 = C123|x1 − x2|2∆H .
Then, the normalized structure constants
C = C123
C12
can be found from
C = c∆VL(0)classical, (3.1)
were c∆ is the normalized constant of the corresponding “light” vertex operator. Actually,
we are going to compute the normalized structure constants (3.1).
Let us mention that in the case of η-deformed AdS5×S5 it is not clear from the beginning
when the approach described above for computing the semiclassical three-point correlation
functions from the string theory can be applied. There are several reasons for this.
First of all, the complete supergravity solution and its symmetries are not known for
the case of η-deformed AdS5 × S5 5. Therefore, one can not make a proposal for a dual
gauge theory. Since the AdS5 subspace is also deformed, the corresponding gauge theory
is not conformal. As it was pointed out in [25], one may expect that this field theory is a
non-commutative deformation of N = 4 SYM.
However, the case of giant magnons is very special. Since these are strings moving in the
Rt×S2η subspace and there is no deformation along the time direction t in AdS, we suppose
that we can use the above formulas, based on the existence of conformal symmetry, for the
computation of semiclassical three-point correlation functions in the η-deformed case. The
effect of the η-deformation on the sphere can be taken into account in the same way as for
the case of the TsT -deformation of AdS5 × S5 [48], as was done in [19]-[21].
5It was proven in [28] that in the η-deformed AdS2xS
2 subspace the deformed metric can be extended to
a full supergravity solution.
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3.1 String vertices
Let us first recall the situation in the undeformed AdS5 × S5 case.
We denote with Y , X the coordinates in AdS5 and S
5 parts of the background AdS5×S5:
Y1 + iY2 = sinh ρ sin η e
iϕ1 ,
Y3 + iY4 = sinh ρ cos η e
iϕ2 ,
Y5 + iY0 = cosh ρ e
it.
The coordinates Y are related to the Poincare coordinates by
Ym =
xm
z
,
Y4 =
1
2z
(
xmxm + z
2 − 1) ,
Y5 =
1
2z
(
xmxm + z
2 + 1
)
,
where xmxm = −x20 + xixi, with m = 0, 1, 2, 3 and i = 1, 2, 3. We parameterize S5 as in [46].
Euclidean continuation of the time-like directions to te = it , Y0e = iY0 , x0e = ix0, will
allow the classical trajectories to approach the AdS5 boundary z = 0 when τe → ±∞, and
to compute the corresponding correlation functions.
For our purposes, we need to know the string vertices for the following “light” states:
1. Primary scalar operators: VL = V
pr
j
2. Dilaton operator: VL = V
d
j
3. Singlet scalar operators on higher string levels: VL = V
q
According to [17], these (unintegrated) vertices are given by
V prj = (Y4 + Y5)
−∆pr (X1 + iX2)
j (3.2)[
z−2
(
∂xm∂¯x
m − ∂z∂¯z)− ∂Xk∂¯Xk] , ∆pr = j,
V dj = (Y4 + Y5)
−∆d (X1 + iX2)
j (3.3)[
z−2
(
∂xm∂¯x
m + ∂z∂¯z
)
+ ∂Xk∂¯Xk
]
, ∆d = 4 + j,
V q = (Y4 + Y5)
−∆q(∂Xk∂¯Xk)
q, ∆q = 2
(√
(q − 1)
√
λ+ 1− 1
2
q(q − 1) + 1
)
. (3.4)
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The solution for giant magnons with infinite or finite-size in the Euclidean AdS can be
written as (t = κτ , iτ = τe)
x0e = tanh(κτe), xi = 0, z =
1
cosh(κτe)
. (3.5)
Let us point out that for the η-deformed case the solution is given again by (3.5). There-
fore, the contribution to the above three vertices from AdS is the same as in the undeformed
case.
In order to take into account the η-deformations on the above vertices for giant magnons,
we propose to deform them in an appropriate way. As one can see, all of them contain the
term ∂Xk∂¯Xk. Since for the undeformed case it is proportional to the string Lagrangian
on S2 computed on the corresponding string solution, it is natural to suppose that for the
η-deformed case its contribution should be computed on S2η . Namely this approach we will
use further on.
3.2 Finite-size giant magnons and primary scalar operators
According to [20], the normalized structure constants for the undeformed case can be written
as
Cpr,j = cpr,j∆
[∫ ∞
−∞
dτe
κ2
coshj(κτe)
(
2
cosh2(κτe)
− 1
)∫ L
−L
dσχ
j
2 (3.6)
−
∫ ∞
−∞
dτe
coshj(κτe)
∫ L
−L
dσχ
j
2∂XK ∂¯XK
]
, j ≥ 1
where t = κτe is the Euclidean AdS time, the term ∂XK ∂¯XK is proportional to the string
Lagrangian on S2 computed on the finite-size giant magnon solution living in the Rt × S2
subspace, and χ = cos2 θ (θ is the non-isometric angle on S2). The parameter L gives the
size of the giant magnon.
For giant magnon solution on the η-deformed background the contribution from the AdS
subspace is the same. So, the integration over τe leads to
Cpr,jη = cpr,j∆
√
π
Γ( j
2
)
Γ(1+j
2
)
[
j − 1
j + 1
κ
∫ L
−L
dσχ
j
2 − 1
κ
∫ L
−L
dσχ
j
2∂XK ∂¯XK
]
. (3.7)
To take into account the η-deformation of the two-sphere, we should compute ∂XK ∂¯XK
on S2η . By using some of the results obtained in [29], one can show that
∂XK ∂¯XK = −2 − (1 + v
2)κ2 − 2χ
1− v2 , (3.8)
7
where v is the worldsheet velocity.
The computations are given in an Appendix. Here we present the final result
Cpr,jη =
2π
3
2 cpr,j∆ Γ(
j
2
)(1− v2κ2) j−12
Γ(1+j
2
)
√
κ2(1 + η˜2κ2)
{[
1− (1 + jv
2)κ2
1 + j
]
× (3.9)
F1
(
1
2
,
j
2
,
1− j
2
; 1;
η˜2(1− v2)κ2
1 + η˜2κ2
,
(1 + η˜2)(1− v2)κ2
(1 + η˜2κ2)(1− v2κ2)
)
−(1 − v2κ2)F1
(
1
2
,
2 + j
2
,−1 + j
2
; 1;
η˜2(1− v2)κ2
1 + η˜2κ2
,
(1 + η˜2)(1− v2)κ2
(1 + η˜2κ2)(1− v2κ2)
)}
,
where F1 is one of the hypergeometric functions of two variables (AppellF1).
Next, we would like to compare (3.9) with the known expression for the undeformed case
[20]. To this end, we take the limit η˜ → 0 and by using that [47]
F1 (a, b1, b2; c; 0, z2) = 2F1(a, b2; c; z2),
where 2F1(a, b2; c; z2) is the Gauss’ hypergeometric function, we find
Cpr,j = 2π
3
2 cpr,j∆ Γ
(
2 + j
2
)
(1− v2κ2) j−12
κΓ
(
5+j
2
)
[
(1− v2κ2)2F1
(
1
2
,−1 + j
2
; 1; ,
(1− v2)κ2
1− v2κ2
)
−(1 − κ2)2F1
(
1
2
,
1− j
2
; 1;
(1− v2)κ2)
1− v2κ2
)]
.
This is exactly the same result found in [20] for u = 0 (finite-size giant magnons with one
nonzero angular momentum) as it should be 6.
Let us also give an example for the simplest case when j = 1. In that case (3.9) reduces
to
Cpr,1η =
2πcpr,1∆
η˜2
√
κ2(1 + η˜2κ2)
[
2(1 + η˜2κ2)E
(
η˜2
(1− v2)κ2
1 + η˜2κ2
)
−(2 + (1 + v2)η˜2κ2)K
(
η˜2
(1− v2)κ2
1 + η˜2κ2
)]
,
whereK and E are the complete elliptic integrals of first and second kind. In the limit η˜ → 0,
Cpr,1η → 0. The same result can be obtained from (2.13) in [20] by taking u→ 0, j → 1.
6In our notations W = κ2 and (A.3) is taken into account.
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3.3 Finite-size giant magnons and dilaton with nonzero momen-
tum
The case of finite-size giant magnons and dilaton with zero momentum (j = 0) have been
considered in [41]. Here we will be interested in the case when j > 0.
According to [20] the semiclassical normalized structure constants for the undeformed
case are given by
Cd,j = cd,j∆
∫ ∞
−∞
dτe
cosh4+j(κτe)
∫ L
−L
dσχ
j
2
(
κ2 + ∂XK ∂¯XK
)
= cd,j∆
√
πΓ(2 + j
2
)
κΓ(5+j
2
)
∫ L
−L
dσχ
j
2
(
κ2 + ∂XK ∂¯XK
)
.
In order to take into account the η-deformation, we must use (3.8), (A.2), (A.3). Working
in the same way as in the previous subsection (see the Appendix), one obtains the following
result for Cd,jη :
Cd,jη =
π
1
2 cd,j∆ Γ
(
2 + j
2
)
(1− v2)
Γ
(
5+j
2
)
η˜κ
∫ χp
χm
dχ
χ
j−1
2
[
κ2 − 2−(1+v2)κ2−2χ
1−v2
]
√
(χη − χ)(χp − χ)(χ− χm)χ
(3.10)
= 2π
3
2 cd,j∆
Γ
(
2 + j
2
)
Γ
(
5+j
2
) χ
j+1
2
m
η˜
√
(χη − χm)(1− χm)
×
[
F1
(
1
2
,
1
2
,−j + 1
2
; 1;
χp − χm
χη − χm ,−
χp − χm
χm
)
−F1
(
1
2
,
1
2
,−j − 1
2
; 1;
χp − χm
χη − χm ,−
χp − χm
χm
)]
=
2π
3
2 cd,j∆ Γ
(
2 + j
2
)
(1− v2κ2) j−12
Γ
(
5+j
2
)√
κ2(1 + η˜2κ2)
×
[
(1− v2κ2)F1
(
1
2
,
2 + j
2
,−1 + j
2
; 1;
η˜2(1− v2)κ2
1 + η˜2κ2
,
(1 + η˜2)(1− v2)κ2
(1 + η˜2κ2)(1− v2κ2)
)
−(1− κ2)F1
(
1
2
,
j
2
,
1− j
2
; 1;
η˜2(1− v2)κ2
1 + η˜2κ2
,
(1 + η˜2)(1− v2)κ2
(1 + η˜2κ2)(1− v2κ2)
)]
.
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Now we take the limit η˜ → 0 in (3.10) and obtain
Cd,j = 2π
3
2 cd,j∆ Γ
(
2 + j
2
)
(1− v2κ2) j−12
κΓ
(
5+j
2
) × (3.11)[
(1− v2κ2)2F1
(
1
2
,−1 + j
2
; 1;
(1− v2)κ2)
1− v2κ2
)
−(1− κ2)2F1
(
1
2
,
1− j
2
; 1;
(1− v2)κ2)
1− v2κ2
)]
.
This is exactly what was found in [20] for u = 0, as it should be.
Let us also say that in the particular case when j = 1, (3.10) simplifies to
Cd,1η =
3πcd,1∆
√
κ2(1 + η˜2κ2)
2η˜2κ2
[
K
(
η˜2
(1− v2)κ2
1 + η˜2κ2
)
−E
(
η˜2
(1− v2)κ2
1 + η˜2κ2
)]
.
In the limit η˜ → 0, Cd,1η becomes
Cd,1 = 3
8
π2cd,1∆ κ(1− v2).
3.4 Finite-size giant magnons and singlet scalar operators on
higher string levels
According to [21] the normalized structure constant for the undeformed case is given by
Cq = cq∆
∫ ∞
−∞
dτe
cosh∆q(κτe)
∫ L
−L
dσ
(
∂XK ∂¯XK
)q
(3.12)
= cq∆
√
π
κ
Γ
(
∆q
2
)
Γ
(
∆q+1
2
) ∫ L
−L
dσ
(
∂XK ∂¯XK
)q
.
Here the parameter q is related to the string level n as q = n+ 1 ≥ 1 and
∆q = 2
(
1 +
√
(q − 1)
√
λ+ 1− 1
2
q(q − 1)
)
, (3.13)
where λ is the ’t Hooft coupling constant in the dual gauge theory. Taking into account that
the string tension T is related to the ’t Hooft coupling as
T =
√
λ
2π
,
10
(3.13) can be rewritten as
∆q = 2
(
1 +
√
2πT (q − 1) + 1− 1
2
q(q − 1)
)
. (3.14)
For the η-deformed case we have [25]
T = g
√
1 + η˜2.
So,
∆ηq = 2
(
1 +
√
2πg
√
1 + η˜2(q − 1) + 1− 1
2
q(q − 1)
)
. (3.15)
In addition, to compute the integral over σ in (3.12), we have to use (3.8), (A.2), (A.3).
Thus
Cqη = cq∆
√
π
κ
Γ
(
∆ηq
2
)
Γ
(
∆ηq+1
2
) (−1)q
η˜(1− v2)q−1
∫ χp
χm
dχ
[2− (1 + v2)κ2 − 2χ]q√
(χη − χ)(χp − χ)(χ− χm)χ
(3.16)
= cq∆
π
3
2
κ
Γ
(
∆ηq
2
)
Γ
(
∆ηq+1
2
) (−1)q [2− (1 + v2)κ2]q
η˜(1− v2)q−1√χη − χm ×
q∑
k=0
q!
k!(q − k)!
[
− 1
1 − 1
2
(1 + v2)κ2
]k
χ
k− 1
2
m F1
(
1
2
,
1
2
,
1
2
− k; 1; χp − χm
χη − χm ,−
χp − χm
χm
)
= cq∆π
3
2
Γ
(
∆ηq
2
)
Γ
(
∆ηq+1
2
) (−1)q [2− (1 + v2)κ2]q
(1− v2)q−1√κ2(1 + η˜2κ2)(1− v2κ2)
q∑
k=0
q!
k!(q − k)!
×
[
− 1− v
2κ2
1 − 1
2
(1 + v2)κ2
]k
F1
(
1
2
, k,
1
2
− k; 1; η˜
2(1− v2)κ2
1 + η˜2κ2
,
(1 + η˜2)(1− v2)κ2
(1 + η˜2κ2)(1− v2κ2)
)
.
In order to compare with the undeformed case, we take the limit η˜ → 0 in (3.16) and
obtain
Cq = cq∆π
3
2
Γ
(
∆q
2
)
Γ
(
∆q+1
2
) (−1)q [2− (1 + v2)κ2]q
(1− v2)q−1√κ2(1− v2κ2)
q∑
k=0
q!
k!(q − k)!
×
[
− 1− v
2κ2
1− 1
2
(1 + v2)κ2
]k
2F1
(
1
2
,
1
2
− k; 1; (1− v
2)κ2
1− v2κ2
)
.
This is exactly what was found in [21] for finite-size giant magnons with one nonzero angular
momentum.
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Let us consider two particular cases. From (3.16) it follows that the normalized structure
constants for the first two string levels, for the case at hand, are given by
q = 1 (level n = 0)
C1η = 2c1∆π
1
2
Γ
(
∆η
1
2
)
Γ
(
∆η
1
+1
2
) 1√
κ2(1 + η˜2κ2)(1− v2κ2) ×[
π(1− v2κ2)F1
(
1
2
, 1,−1
2
; 1;
η˜2(1− v2)κ2
1 + η˜2κ2
,
(1 + η˜2)(1− v2)κ2
(1 + η˜2κ2)(1− v2κ2)
)
− (2− (1 + v2)κ2)K( (1 + η˜2)(1− v2)κ2
(1 + η˜2κ2)(1− v2κ2)
)]
.
q = 2 (level n = 1)
C2η = 2c2∆π
3
2
Γ
(
∆η
2
2
)
Γ
(
∆η
2
+1
2
) (2− (1 + v2)κ2)2
(1− v2)√κ2(1 + η˜2κ2)(1− v2κ2) ×{
1
π
K
(
(1 + η˜2)(1− v2)κ2
(1 + η˜2κ2)(1− v2κ2)
)
− 2(1− v
2κ2)
(2− (1 + v2)κ2)2 ×[ (
2− (1 + v2)κ2)F1
(
1
2
, 1,−1
2
; 1;
η˜2(1− v2)κ2
1 + η˜2κ2
,
(1 + η˜2)(1− v2)κ2
(1 + η˜2κ2)(1− v2κ2)
)
−(1− v2κ2)F1
(
1
2
, 2,−3
2
; 1;
η˜2(1− v2)κ2
1 + η˜2κ2
,
(1 + η˜2)(1− v2)κ2
(1 + η˜2κ2)(1− v2κ2)
)]}
.
In the limit η˜ → 0, the above two expressions simplify to
C1 = 2c1∆π
1
2
Γ
(
∆1
2
)
Γ
(
∆1+1
2
) 1√
κ2(1− v2κ2) ×[
2(1− v2κ2)E
(
(1− v2)κ2
1− v2κ2
)
− (2− (1 + v2)κ2)K((1− v2)κ2
(1− v2κ2)
)]
,
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and
C2 = 2c2∆π
1
2
Γ
(
∆2
2
)
Γ
(
∆2+1
2
) 1
(1− v2)√κ2(1− v2κ2) ×[ (
2− (1 + v2)κ2)2K((1− v2)κ2
(1− v2κ2)
)
−4 (2− (1 + v2)κ2) (1− v2κ2)E((1− v2)κ2
1− v2κ2
)
+2π(1− v2κ2)22F1
(
1
2
,−3
2
; 1;
(1− v2)κ2
1− v2κ2
)]
.
respectively.
4 Concluding Remarks
In this paper, in the framework of the semiclassical approach, we computed the normal-
ized structure constants for some three-point correlation functions in η-deformed AdS5×S5.
Namely, we found the normalized structure constants in several classes of three-point correla-
tors. This was done for the cases when the “heavy” string states are finite-size giant magnons
carrying one angular momentum and for three different choices of the “light” state:
1. Primary scalar operators
2. Dilaton operator with nonzero momentum
3. Singlet scalar operators on higher string levels
The results are given in terms of hypergeometric functions of two variables. In the limit
η˜ → 0, when the deformation disappear, they reduce to the known results for the undeformed
case.
It is interesting to know the explicit dependence of the considered structure constants on
the conserved angular momentum J1 of the string. However, it is not easy to find the answer
to this question. This problem will be considered in an another paper. What is known by
now, can be found in [22] for the AdS5 × S5 and in [23] for the TsT -deformed AdS5 × S5.
A natural generalization of our considerations here will be to consider the case of dyonic
giant magnons with two nonzero angular momenta. We hope to report on this soon.
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Appendix
Here we provide the computations needed for obtaining the explicit expression for Cpr,jη .
The integration over σ in (3.7) can be changed in the following way
∫ L
−L
dσ = 2
∫ χp
χm
dχ
χ′
, (A.1)
where
χm = χmin, χp = χmax,
and according to [29]
χ′ =
2η˜
1− v2
√
(χη − χ)(χp − χ)(χ− χm)χ , (A.2)
η˜ =
2η
1− η2 , χη = 1 +
1
η˜2
, χp = 1− v2κ2, χm = 1− κ2. (A.3)
Therefore, the normalized structure constant can be represented as
Cpr,jη =
2cpr,j∆
√
π
η˜κ
Γ( j
2
)
Γ(1+j
2
)
[
1− κ2 + j(1− v2κ2)
1 + j
Jj − Jjp
]
, (A.4)
where
Jj =
∫ χp
χm
χ
j
2√
(χη − χ)(χp − χ)(χ− χm)χ
dχ, (A.5)
Jjp =
∫ χp
χm
χ
j
2
+1√
(χη − χ)(χp − χ)(χ− χm)χ
dχ. (A.6)
To compute the above two integrals, we introduce the variable
x =
χ− χm
χp − χm ∈ (0, 1).
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Then Jj becomes
Jj = χ
j−1
2
m (χη − χm)− 12
∫ 1
0
x−
1
2 (1− x)− 12
(
1− χp − χm
χη − χmx
)− 1
2
(
1 +
χp − χm
χm
x
) j−1
2
dx.(A.7)
Comparing the above expression with the integral representation for the hypergeometric
function of two variables F1(a, b1, b2; c; z1, z2) [47]
F1(a, b1, b2; c; z1, z2) =
Γ(c)
Γ(a)Γ(c− a)
∫ 1
0
xa−1(1− x)c−a−1(1− z1x)−b1(1− z2x)−b2 ,
Re(a) > 0, Re(c− a) > 0,
one finds
Jj = πχ
j−1
2
m (χη − χm)− 12F1
(
1
2
,
1
2
,−j − 1
2
; 1;
χp − χm
χη − χm ,−
χp − χm
χm
)
. (A.8)
In order to compute Jjp, we have to replace j with j + 2. Doing this, we obtain
Jjp = πχ
j+1
2
m (χη − χm)− 12F1
(
1
2
,
1
2
,−j + 1
2
; 1;
χp − χm
χη − χm ,−
χp − χm
χm
)
. (A.9)
The replacement of (A.8) and (A.9) into (A.4) gives
Cpr,jη =
2π
3
2 cpr,j∆
η˜κ
Γ( j
2
)
Γ(1+j
2
)
χ
j−1
2
m√
χη − χm
{[
1− (1 + jv
2)κ2
1 + j
]
× (A.10)
F1
(
1
2
,
1
2
,
1− j
2
; 1;
χp − χm
χη − χm ,−
χp − χm
χm
)
−χmF1
(
1
2
,
1
2
,−1 + j
2
; 1;
χp − χm
χη − χm ,−
χp − χm
χm
)}
.
Knowing that according to (A.3)
χη = 1 +
1
η˜2
χp = 1− v2κ2, χm = 1− κ2,
and using the relation [47]
F1(a, b1, b2; c; z1, z2) = (1− z1)c−a−b1(1− z2)−b2F1
(
c− a, c− b1 − b2, b2; c; z1, z1 − z2
1− z2
)
,
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we can rewrite (A.10) in the following form
Cpr,jη =
2π
3
2 cpr,j∆ Γ(
j
2
)(1− v2κ2) j−12
Γ(1+j
2
)
√
κ2(1 + η˜2κ2)
{[
1− (1 + jv
2)κ2
1 + j
]
× (A.11)
F1
(
1
2
,
j
2
,
1− j
2
; 1;
η˜2(1− v2)κ2
1 + η˜2κ2
,
(1 + η˜2)(1− v2)κ2
(1 + η˜2κ2)(1− v2κ2)
)
−(1 − v2κ2)F1
(
1
2
,
2 + j
2
,−1 + j
2
; 1;
η˜2(1− v2)κ2
1 + η˜2κ2
,
(1 + η˜2)(1− v2)κ2
(1 + η˜2κ2)(1− v2κ2)
)}
.
This is our final exact semiclassical result for this type of three-point correlation functions.
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